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THEORY OF OPTICS
focal lengths of a thin  doiible achromatic lens ahvays have opposite signs.
From (54) and (52) it follows that the expressions for the separate focal lengths are
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Hence in a combination of positive focal length the lens with the smaller dispersive power has the positive, that with the larger dispersive power the negative, focal length.
If/is given and the two kinds of glass have been chosen, then there are four radii of curvature at our disposal to make /] and/^ correspond to (55). Hence two of these still remain arbitrary. If the two lenses are to fit together, r{ must be equal to r2. Hence one radius of curvature remains at our disposal. This may be so chosen as to make the spherical aberration as small as possible.
In microscopic objectives achromatic pairs of this kind are very generally used. Each pair consists of a plano-concave lens of flint glass which is cemented to a double-convex lens of crown glass. The plane surface is turned toward the incident light.
Sometimes it is desirable to use two thin lenses at a greater distance apart; then their optical separation is (cf. page 28)
Hence, from (19) on page 29, the focal length of the combination is given by
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If the focal length is to be achromatic, then, from (56) and (53),
or
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